Abstract. This paper discusses the Heisenberg's uncertainty principle and windowed uncertainty principle associated with 1D linear canonical transform (LCT) and the Heisenberg's uncertainty principle associated with two types of 2D LCT for the first time. These uncertainty bounds are related with the transform parameters of LCT. Also, we show that the certainty bounds for the complex signals derived by LCT are different with that for the general complex signals in most cases. The special cases of these principles in traditional domains are provided as well. On one hand, these new uncertainty relations enrich the ensemble of uncertainty principles, and on the other hand, these derived bounds yield new understanding of complex signals via Hilbert transform.
) is defined as follow: [16] . The paper is organized as follows. Section 2 yields the Heisenberg's uncertainty principle and the windowed uncertainty principle associated one 1D LCT. In section 3 the Heisenberg's uncertainty principles for general complex signals and the Heisenberg's uncertainty principles for the complex signals associated with two 2D LCT are discussed. The last section is the conclusion of this paper. 
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The according analytic signal is defined as:
The according LCT of
Therefore, this physical sense here is clearly the same as that of the traditional counterpart: the GHT in LCT domain obtains its analytic signal by suppressing the negative components and doubling the positive components. In addition, if (2)- (4) to explore the uncertainty principles.
Uncertainty Principles on 1D Linear Canonical Transform
In this section we will discuss the uncertainty principles on 1D LCT. Before beginning, we first introduce a lemma defined in [16] .
The detailed content can be found in [16] . Based on this lemma, we give another lemma by us in the follows. 
The same result can also be obtained via the relation between FT and LCT [22] . the bound of (6) reduces to 9/4, which shows that the two LCTs are orthogonal. 
Proof: From the definition of LCT, we know that  , the bound of (7) reduces to 94, which shows that the two LCTs are orthogonal. 
